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DETAILED ACTION 

1. This action is responsive to communications: Application filed 21 July 2003. Claims 1- 
60 are pending. 

Double Patenting 

2. Claims 53-54 and 57-58 of this application conflict with claims 1-5 of Application No. 
10/679,954. 

Both sets of claims are directed toward identifying principal components and generating 
text based on phonemes determined from said principal components. 

37 CFR 1.78(b) provides that when two or more applications filed by the same applicant 
contain conflicting claims, elimination of such claims from all but one application may be 
required in the absence of good and sufficient reason for their retention during pendency in more 
than one application. Applicant is required to either cancel the conflicting claims from all but 
one application or maintain a clear line of demarcation between the applications. See MPEP 
§ 822. 

Specification 

3. The disclosure is objected to because of the following informalities: It appears that the 
term 'MATHLAB' should be amended to --MATLAB-- in the following instances: P. 1 1, Line 
10; P. 16, Line 10; and P. 18, Line 23. 

Appropriate correction is required. 
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Claim Objections 

4. Claim 13 is objected to because of the following informalities: Claim 13 appears that it 
should be dependent upon claim 12, not claim 10 as it currently stands, based on the claimed 
limitation regarding a smoothing filter. Claim 46, line 3, 'reconstructing' should be — 
reconstruct-. Appropriate correction is required. 

Claim Rejections - 35 USC § 112 

5. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

6. Claims 1 and 20 rejected under 35 U.S.C. 1 12, second paragraph, as being incomplete for 
omitting essential steps, such omission amounting to a gap between the steps. See MPEP 

§ 2172.01. The omitted steps are: It is unknown where the coefficients to be sent came from. 
Where the examiner will interpret that the coefficients were determined from an input waveform 
by some method, one cannot assume that this is the case. A step should be included that 
accurately reflects the claimed invention. 

Claim 21, 33, 36, 37, 49, and 52 are rejected under 35 U.S.C. 1 12, second paragraph, as 
being incomplete for omitting essential elements, such omission amounting to a gap between the 
elements. See MPEP § 2172.01. The omitted elements are: It is unknown where the coefficients 
to be sent were generated or determined. Where the examiner will interpret that the coefficients 
were determined from an input waveform by some device or computer-readable instruction 
encoded on a computer-readable medium, one cannot assume that this is the case. A mention of 
the coefficient generation should be included that accurately reflects the claimed invention. 
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Claims 1, 20-21, 33, 36-37, 49, and 52 are rejected under 35 U.S.C. 1 12, second 
paragraph, as being indefinite for failing to particularly point out and distinctly claim the subject 
matter which applicant regards as the invention. It is unknown and unclear where the data is 
being sent in each sending step, and in some cases from where data is being received. It is noted 
that limitations must clearly and definitely describe the claimed invention. It is necessarily vital 
to understand where data is coming from as well as where it is going. Simply sending data 
provides no indication to one having ordinary skill in the art how to recreate the claimed 
invention without undue experimentation. 

Claims 17-19 are rejected under 35 U.S.C. 112, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which applicant regards as 
the invention. Claims 17-18 recite the limitation "wherein reconstructing further comprises" in 
lines 1-2. There is insufficient antecedent basis for this limitation in the claim since there is no 
reconstructing step in the independent claim. 

Claim Rejections - 35 USC § 101 

7. 35 U.S.C. 101 reads as follows: 

Whoever invents or discovers any new and useful process, machine, manufacture, or composition of matter, or 
any new and useful improvement thereof, may obtain a patent therefor, subject to the conditions and 
requirements of this title. 

8. Claims 1-60 are rejected under 35 U.S.C. 101 because the claimed invention is directed 
to non- statutory subject matter. 

To determine whether claims 1,21 and 37 comply with the subject matter eligibility 
requirement of 35 U.S.C. 101, we ask: 
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i. does the claimed invention fall within one of the statutory classes? Yes, process and 
apparatus. 

ii. does the claimed invention fall/cover/include a judicial exception? Yes, abstract idea 
(claim 37) - claim 37 is seemingly a patentable process or apparatus, however, it is in reality 
seeking patent protection of the computer program in abstract as evidenced by claims 1 and 21. 

Once the answer of ii is a "yes", continue to ask the following: 

a) Is the claimed invention a practical application by physical transformation? No, while 
the parsing of an input waveform might imply the physical transformation of an input signal, it 
does not necessarily constitute a positive recitation of a signal being input to (e.g. by means of a 
transducer, etc.). 

b) Is the claimed invention a practical application that produces a useful and tangible 
result? No, simply sending components or coefficients somewhere does not provide a definite 
result that is considered tangible. Within the context of the claimed limitation, the principal 
components and coefficients must be positively transferred in a meaningful way. In determining 
whether the claim is for a "practical application," the focus is not on whether the steps taken to 
achieve a particular result are useful, tangible and concrete, but rather that the final result 
achieved by the claimed invention is "useful, tangible and concrete." 

If the answer to both a) and b) is no, then the claimed invention is non-statutory. 

To determine whether claims 16, 33 and 49 comply with the subject matter eligibility 
requirement of 35 U.S.C. 101, the above rationale also applies, specifically with regards to b). 

Wherein receiving a subset of principal components and coefficients does positively 
supply an input, the issue of tangibility applies to this instance as explained above. No 
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significant process is being performed on the received items and no tangible result is supplied to 
user. 

Also, independent claims 20, 36 and 52 are also determined to be nonstatutory based on 
the combinations of the above reasoning. Also it is noted that none of the claims depending on 
the independent claims solve the issue of providing a final result in a way that would constitute 
tangibility and furthermore, a statutory invention. 

Claim Rejections - 35 USC §102 

9. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person .shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

10. Claims 1, 3, 5-8, 10-12, 21, 23, 25-28, 30-32, 37, 39, 41-44, and 46-48 are rejected under 
35 U.S.C. 102(b) as being anticipated by Atal (USPN 4,764,963) referred to as Atal 
hereinafter. 

Claims L 2L and 37 \ Atal discloses a method, apparatus and computer-readable medium 
for compressing speech data, comprising; 

i. parsing an input waveform into pitch segments (col. 13, lines 22-27, 'comprise a 
succession of pitch period and voiced/unvoiced signals generated responsive to the voice 
message,'); 

ii. determining principal components of at least one pitch segment (col. 5, lines 33-35, 
'the principal components u m (n) of the time frame is determined,'); 
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iii. sending a subset of the determined principal components during an initial 
transmission period (Fig. 4 shows principal components being sent to a module in order to 
determine compact coefficients.); and 

iv. sending coefficients (speech event feature signal) of the input waveform for each pitch 
segment during a period subsequent to the initial transmission period (col. 13, lines 5-8, 'coded 
speech event feature signals which are transmitted,'). 

Claims 3, 23, and 39 : Atal discloses a method, apparatus and computer-readable medium 
as per claims 1,21, and 37 above, further comprising: 

i. determining the number of pitch periods (col. 7, lines 45-48); and 

ii. generating a correlation matrix (col. 7, lines 57-58). 

Claims 5, 25, and 41 : Atal discloses a method, apparatus and computer-readable medium 
as per claims 1,21, and 37 above, further comprising determining coefficients for each pitch 
period (col. 4, lines 2-10). 

Claims 6, 26, and 42 : Atal discloses a method, apparatus and computer-readable medium 
as per claims 1,21, and 37 above, further comprising determining the validity of principal 
components (col. 8, lines 54-65, 'speech event timing parameter signal (created from principal 
components) are read from store 245 (box 505) and zero crossings (centroids) therein are 
detected... whenever a zero crossing is found, the speech event location frame is stored,'). 

Claims 7, 27, and 43 : Atal discloses a method, apparatus, and computer-readable 
medium as per claims 6, 26, and 42 above, wherein determining if the principal components are 
still valid comprises determining if a pitch segment exceeds a predetermined threshold (col. 8, 
lines 58-62, [zero crossings is the mark used to determine a valid set of signals]). 
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Claims 8, 28, and 44 : Atal discloses a method, apparatus, and computer-readable 
medium as per claims 7, 27, and 43 above, wherein the predetermined threshold is a measure of a 
distance from a pitch segment to a centroid determined by the principal components (Abstract; 
col. 8, lines 50-52). Each negative going zero crossing represents the centroid, which, in turn, 
represents a predetermined threshold in which to determine the validity of signals. 

Claims 10, 30 and 46 : Atal discloses the method, apparatus and computer-readable 
medium as per claims 1,21, and 37 above, further comprising reconstructing the input waveform 
(col. 13, lines 14-20). 

Claims 11, 31, and 47 : Atal discloses the method, apparatus and computer-readable 
medium as per claims 10, 30, and 46 above, further comprising: 

i. scaling the principal components by the coefficients for each pitch segment to form 
scaled components (col. 11, lines 8-11, principal component signals u(n) from box 620 are 
weighted to form signals.. .'); and 

ii. summing the scaled components (col. 11, lines 15-24, '...the loop including boxes 
605, 610, 615, 620, 625, and 630 is iterated so that the compete sequence of speech events for the 
speech pattern is formed.' [emphasis added\). 

Claims 12, 32, and 48 : Atal discloses the method, apparatus and computer-readable 
medium as per claims 10, 30, and 46 above, wherein reconstructing further comprises 

i. concatenating reconstructed components of the input waveform (col. 13, lines 55-60); 

and 

ii. using a smoothing filter while concatenating the reconstructed components (col. 13, 
lines 61-63). 
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Claim Rejections - 35 USC §103 

11. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

12. Claims 2, 16-18, 20, 22, 33-36, 38, and 49-52 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Atal. 

Claims 2, 22, and 38 : Atal discloses a method, apparatus and computer-readable medium 
as per claims 1, 21, and 37 above, however Atal discloses the use of five principal components 
(col. 9, lines 31-33) instead of six principal components. It would have been a suitable choice 
within the signal compression art to use five components as opposed to six components. 
Wherein applicant states that the number of ideal components (Specification, p. 15-16) would be 
between 5 and 10, it appears that the invention would perform equally well (>95% accuracy) 
with five principal components. 

Therefore, it would have been obvious to one having ordinary skill in the art at the time 
of invention to use five principal components for the reasons above. 

Claims 16, 33, and 49 : Atal discloses a method, apparatus, and computer-readable 
medium of receiving an input waveform. However, Atal fails to distinctly disclose the receiving 
of a subset of principal components and coefficients. Atal does however disclose the 
transmission of feature signals (col. 4, lines 61-64) that include the necessary components used 
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to recreate the speech event feature signals (eqn. (5); col. 5, lines 41-60, e.g. principal 
components, u m , and coefficients, tw). 

Therefore, it would have been inherent within the scope of invention to receive signal 
components if said components were transmitted after coding from a device. 

Claims 17, 34, and 50 : Atal discloses the method, apparatus and computer-readable 
medium as per claims 16, 33, and 49 above, further comprising: 

i. scaling the principal components by the coefficients for each pitch segment to form 
scaled components (col. 11, lines 8-11, principal component signals u(n) from box 620 are 
weighted to form signals. . . and 

ii. summing the scaled components (col. 1 1, lines 15-24, c ...the loop including boxes 
605, 610, 615, 620, 625, and 630 is iterated so that the compete sequence of speech events for the 
speech pattern is formed,' [emphasis added]). 

Claims 18, 35, and 51 : Atal discloses the method, apparatus and computer-readable 
medium as per claims 16, 33, and 49 above, wherein reconstructing further comprises 

i. concatenating reconstructed components of the input waveform (col. 13, lines 55-60); 

and 

ii. using a smoothing filter while concatenating the reconstructed components (col. 13, 
lines 61-63). 

Claim 20 : Claim 20 is similar in scope and content to a combination of claims 1 and 16, 
and so therefore is rejected under the same rationale. 

Claim 36 : Claim 36 is similar in scope and content to a combination of claims 21 and 33, 
and so therefore is rejected under the same rationale. 
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Claim 52 : Claim 52 is similar in scope and content to a combination of claims 37 and 49, 
and so therefore is rejected under the same rationale. 

13. Claims 4, 14-15, 24, and 40 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Atal in view of Chen et al. 'Karhunen-Loeve Method for Data Compression and 
Speech Analysis 9 , pp. 377-380, October 1991 referred to as Chen hereinafter. 

Claims 4, 24, and 40 : Atal discloses a method, apparatus and computer-readable medium 
as per claims 1,21, and 37 above, however failing to, but Chen does, specifically disclose 
ordering principal components (p. 377, Introduction, 'and ordered according to the magnitude of 
the associated eigenvalues.'). 

Therefore, it would have been obvious to one having ordinary skill in the art at the time 
of invention to include the teachings of Chen in the method of Atal because good quality 
intelligible speech can be reproduced along with a higher compression rate (Abstract). 

Claim 14 : Atal discloses a method as per claim 1 above, however failing to, but Chen 
does, further disclose reducing the principal components to reduce the number of bits transmitted 
(p. 379, 'After the DC value AV, is removed from each component,'). 

Therefore, it would have been obvious to one having ordinary skill in the art at the time 
of invention to include the teachings of Chen in the method of Atal because good quality 
intelligible speech can be reproduced along with a higher compression rate (Abstract). 

Claim 15 : Atal discloses a method as per claim 1 above, however failing to, but Chen 
does, further disclose wherein an increased number of principal components to increase accuracy 
(p. 380, 'The largest ten eigenvalues (M=10) of the FB coefficients co variance matrix constitute 
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99.3% of the sum of the total 34 eigenvalues.'). This demonstrates a near perfect accuracy 
wherein 10 components are taken as opposed to six components. Applicant discloses in the 
specification (P. 15-16) that using between 5 and 10 principal components would allow a 95% 
reconstruction, wherein Chen is achieving 99.3%. 

Therefore, it would have been obvious to one having ordinary skill in the art at the time 
of invention to include the teachings of Chen in the method of Atal because good quality 
intelligible speech can be reproduced along with a higher compression rate (Abstract). 

14. Claims 9, 29, and 45 are rejected under 35 U.S.C. 103(a) as being unpatentable over Atal 
in view of Takebayashi et al. (USPN 5,761, 639) referred to as Takebayashi hereinafter. 

Claims 9. 29, and 45 : Atal discloses a method, apparatus and computer-readable medium 
as per claims 7, 27 and 43 above, however failing to, but Takebayashi does, distinctly disclose 
the updating of principal components based on a predetermined criteria. Atal does disclose the 
use of thresholds to determine validity of principal component based samples, however Atal 
merely stores certain components. Takebayashi, in an analogous art, discloses the updating of 
principal components for different words (i.e. significantly different speech patterns) (col. 12, 
lines 47-52). 

Therefore, it would have been obvious to one having ordinary skill in the art at the time 
of invention to include the teachings of Takebayashi in the systems of Atal because it provides 
an efficient method of recognizing speech in noisy or non-ideal environments in order to transmit 
a higher quality of speech signal to be reconstructed at the output (col. 1, lines 20-35). 
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15. Claims 13 and 19 are rejected under 35 U.S.C. 103(a) as being unpatentable over Atal in 
view of Martin, R, 'Noise Power Spectral Density Estimation Based on Optimal Smoothing 
and Minimum Statistics', IEEE Transactions on Speech and Audio Processing, p. 504-512, 
07/2001 referred to as Martin hereinafter. 

Claims 13 and 19 : Atal discloses a method for speech processing as per claims 10 and 18 
above. However, where Atal further discloses the step of smoothing a signal so as to reduce 
discontinuities within a reconstructed signal, Atal fails to, but Martin does, disclose the use of a 
first-order (alpha-blending) filter in order to perform smoothing on a speech signal (p. 505, also 
eqn. 3). 

Therefore, it would have been obvious to one having ordinary skill in the art at the time 
of invention to include the teachings of Martin in the method of Atal because the system 
minimizes speech distortions and unnatural sounding background noises which plague speech 
processes under adverse conditions (p. 504, Introduction). 

16. Claims 53 and 57 are rejected under 35 U.S.C. 103(a) as being unpatentable over Atal in 
view of Baker (USPN 4,713,778) referred to as Baker hereinafter. 

Claims 53 and 57 : Atal discloses a method as per claims 1 and 16 above, however failing 
to, but Baker does, distinctly disclose comparing principal components generated from an input 
waveform to a set of prestored speech patterns (col. 8, line 64 - col. 9, line 2) in order to recreate 
speech or text. 
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Therefore, it would have been obvious to one having ordinary skill in the art at the time 
of invention to include the teachings of Baker in the method of Atal because this reduces both 
computational cost and memory cost (col. 9, lines 1-2). 

17. Claims 54 and 58 are rejected under 35 U.S.C. 103(a) as being unpatentable over Atal in 
view of Baker as applied to claims 53 and 57 above, and further in view of Carleton et al. 
(USPN 6,069,940) referred to as Carleton hereinafter. 

Claims 54 and 58 : Atal, in view of Baker discloses the methods as per claims 53 and 57 
above, however failing to, but Carleton does, disclose wherein phonemes are generated and 
converted from speech to text (col. 4, lines 24-38). 

Therefore, it would have been obvious to one having ordinary skill in the art at the time 
of invention to include the teachings of Carleton in the method of Atal in view of Baker 
because it provides an increased method for navigating through telephone prompting systems 
(col. 2, lines 4-10). 

18. Claims 55-56 and 59-60 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Atal in view of Farrett (USPN 5,636,325) referred to as Farrett hereinafter. 

Claims 55 and 59 : Atal, in view of Baker discloses the methods as per claims 53 and 57 
above, however failing to, but Farrett does, disclose wherein phonemes are generated and used 
to produce natural speech (Abstract). 

Therefore, it would have been obvious to one having ordinary skill in the art at the time 
of invention to include the teachings of Farrett in the method of Atal because it produces speech 



Application/Control Number: 10/624,092 Page 15 

Art Unit: 2626 

from many different dialects (intonations) while minimizing storage requirements (col. 3, lines 
23-25). 

Claims 56 and 60 : Atal, in view of Baker discloses the methods as per claims 53 and 57 
above, however failing to, but Farrett does, disclose wherein speech parameters are altered in 
order to change intonations (dialects) according to user preferences (Abstract). 

Therefore, it would have been obvious to one having ordinary skill in the art at the time 
of invention to include the teachings of Farrett in the method of Atal because it produces speech 
from many different dialects (intonations) while minimizing storage requirements (col. 3, lines 
23-25). 

Conclusion 

19. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. Brewster et al. (USPN 6,070,133), Guberman (USPN 6,138,089), Scott et ah 
(USPN 5,025,471) use pitch periods and/or principal component analysis techniques for signal 
compression/decompression; Narayan (USPN 5,490,234) uses waveform concatenating for 
signal reconstruction; Kuhn et al. (USPN 6,327,565) utilizes eigenvoices with respect to speech 
signals. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Justin W. Rider whose telephone number is (571) 270-1068. The 
examiner can normally be reached on Monday - Friday 7:30AM - 5:00PM. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, David R. Hudspeth can be reached on (571) 272-7843. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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